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lowing statenient. exchange 
10 This ^fvention relates to ^^^^^^^^ ^^^^ 
materials. In fnerai an g^bstrate or 

consists of '°£{roduced ionizable 

matrix into which are mtroQU^ chemical 
'^'^'^^larff'eUher basTc or ac.dic in 

"^Scal'Sbstrates usef^ p^^inj 



restricted appli- 



°"on the other hand, although it has also 

"^^nri aUcali As ion-exchange punfica- 

^"kccording to this invention we provide a 
Vu^^ T^f making an ion-exchanger corn- 
method of cross-linking 



IS ""rSse is a naturally occurring sub- 
s.r?. which is insoluble in water a.;d 

«>iL|=rreriarS^S^Sor£ 
aUy fnacr from .he <l?*»°'?,8f i^Tow 
£'^Se7Sr*^»Sfe« 
^vfv narticles of suspended matter. Con- 

45 feluLVytn exctnge^mater,als based on 

[Price 25p] 



:jj:XinJrir?h:=» 
{i:-iiirk^spf3| 

^^Se cross-linking of the regenerated cellu- 
, i^^v l^ carried out chemically, by the 

Hlfer'w^^tt-hT^^o 
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The treatment of^f^leidirconditions. to give 
an aldehyde under aad c 

an ion exchanger cro^s ^^ ^^^i^ues. Suit- 
5 residues, e.g. ^«5f/YSaldehyde. glyoxal, 
able aldenydes are torin ^ ^ 

glutaraldehyae .u. "--^ .,„ric acid- 
|,ay conyenieudy be hya ^e 

tematively, the . ^^^^ cellulose with 

10 achieved by t^eatinent ot tn .^^^^ p^e- 
epichlorhydnn ^^d' oxide. Alternat- 

ferably using sofjum ny ^^.^^^^ 
ively, cross-Unkmg may D ^ cellu- 

^ ally by ex posure of § ,,diation such 

15 lose to '"rbv Ur^violet « ganu^^^, 
that afforded by uur^ presence of 



lose lu ii's" --- . viltra-vioiei u^^, 6" — - 
de5ro?beams. in the presence of 

The properties of the cro ^^^i^ed by 
20 ated celM^^e may bejnr ^ 
the introduction of no ^ 
g^^-'^Pf loups Sr eWmplc in order to 
St«SySop^^^ P-P^^- *^ 
25 final P^duct ^ cross-linking re- 

Preferably.thedegre prope^ies 

quired to <^°^2/°eiluose may vary from 
to the regenerated ceimo ^^^asionaUy 

1 ^° .^'nss toking ouiide this range 
30 degrees of cross-imK-i"B . ^ reasons. The 
may be required ^f^^/^f^'^^Ussed in terms 
Te^ee of cross-Unk-S^^Jf ^.^f cross4inkmg 
tn^trrheC-ight^f the regenerated 

" A S^at varie. of — ^^^^^^^^^^^^ 
be introduced ^ the ^t the same 

either after the ^ff ■;Srreaction. As ex- 
?ixne as the cross-lm^g J ^^^^ 
40 plained above, it is essen .^^ 
finking be carmd out in a ^ 
free of .^'^P^^fSs-lh^g residues under 
readilv w th the cross "^^^e tennmal 
S conditions employedjo^^giv^ ^^^^^^^^ 



i^^ElfHc^ofn^tarafion of ion excjiangers in 
a^^oVTanceJwith t^^^^ 

illustrates the advantage 0 ^jvention 
obtained m accordance w ^^^^^^^^ 
,,hen compared with a reg ^^ Examples 
...uich has not been cross u .^^ 
7 and § illustrate tne u- . ^^„,dancc 
change matenals P^^f^ff ^ aration of pro- 
with the invention "1 the ^P ^^^^ 
tein-contammg materia ^, w ^^^^g^. 
accordance v/jth Bntisn 
published m 1963. 

EX A MPLE 1 ^^^rated ceUulose tubing 



-^nrie^T^t^S^^^I 
(obtained from viscose) g^Dta ^.^.^^^^ 

Viscose «l°P™^2a^ was subjected to 
South Dock Swansea) w ^ 
further gnnding m a Chr^ ^ fraction m 
laboratory """.^^^^co^mesh by sieving.. 200 
the size range ^O-^*;. ^ere placed m l 
grams of this v) formaldehyde 

Sre of. 10 per cent CW/ ^ hydrochlonc 
contammg 2 per ceu ^ temperature. The 
acid for 48 hours aj ro ^^^^^^s so ob- 
cross-linked regenerated ^^^^^.^^ 
tained was separated trom ^^ter arid 

thoroughly J aifoven-at 100°C 

finally dried m a hot air ^ cellu- 

The dry cross-lmked reg ^^^^^^^ 
lose was then mix d ^^^^^o ^ 
acid (30 grams) n JU pc ^^^^^^^^^^gij 
sodium hydroxide (145 miJ- ^^e re- 

incorporation of ^"lixture, which ap- 
gTnerW '^f l^^^^V^Jis Sge! was placed 
^ared fairly '^r, Jghdy pr^^^^ ^ 
S a screw cap jar ^g/jar and the jar 
?he lid was Pl-f J,°°3o miutes and then 
allowed to stand for 3U ^^^^ ^^^^^ 

placed in a water batb^ s 
covered the jar tiP ^o U^e i ^^^^ ^-j ^ 
?ure. The water was brou^t 

^"r^i^^^e^LSied"^^^^^^^^ SfS: 



105, 



110 



^a"^ried out simultaneously - ^ "in the 
Soups themselves do not take p 
Soss-linking may be introduced 

50 Inion exchange ^^^^mino guanidino. and 
Lclude ammo alky^a^mo g^ ^ 

exchanger grou^ Jourd S carefully con- 
reaction mixture houia ^^^^^^^ 1 

60- trolled. In general, tn of 
within the ^ange of 5U o^^^ cellulose and 

,5 ntln'tion will now be further Ulu- 



:ShK^ deS Ld water -^^^^^^ 
washings ^^nid the final product 
material ^as dned and ^ 

tained from ^^^^^J^'f ^Fibres l^^'^t' lt 
obtained from in a Christy 

Coventry).v/as finely gro^ pf°.'i"^,oS 
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solution. (200 -IL- ,l^i?..f SsTTnd 

^xmg was done u^der^ ho<^ 
5 an extractor fan. J^l.^'^'^\' topped 

,ar ana ugnuy ^ 

on the jar and the ]ar ax ^ ^.^.^ 

30 °^"Vi^f^^-f^?Vhour and then allowed to 

brown ^-P^„S r--? -P^'^^^^ 
. ation. The Focfj, ^,^-^,^^1 ^ neutral. The 



-r 5 :u^ma ta nt ^a. ^PP^f ^^f ae°cted%y^ar- 
ion^xchange matenai was -^^^^^^^ 

^"^'^''ie caoTdty calculaw from up- 
?a\e Styl?^^^^^^^^ of 0.9 milliequiva- 
20 lents per gram. 

i„g obtained from v,sMS« 8 0 30 m 

" i?i?r;^/Su^s:sS°%^l»- 
coolinE the contents were 
^rn% Utres of cold 1-N sulphunc 
"^•^ resXn lon exchange material 



milliequivalents per gram. 
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^ RiSated cellulose obtained from vis, 

Ffnn ^ams^ of 30-50 mesh was sprayed 
cose (100 grams; oi gj 

with «p-^-^l°?yt"°J^ce^t^,W/^ sodium 
f r TS mn w^s added and thoroughly 
hydroxide (75 rn ) was aa ^.^ 

^'¥h:^;"du°ct (2?'giams) was mixed with 

u A n o\cchanee capacity based on the 

^Rl^ni;S.d cellulose obtained from vis- 
IS»enT'wir'°^°e.S^fLnWl chl^^^^^^ 



erial 
and 115 
the 
ange 
iduct 

xam. 120 



ob- 
luge, 
1. of 125 
unsty 
ce a 
. 200 
aghly 

Dxide 130 



meTer of 0.8 milliequivalents per s^ax... 

50™d'^re'generated cellulose — 
ment obtained from viscose (ob ain^ from 
Lustre Fibres Limited( Coventry) and of 18- 

Stee was collected by Sltration. washe^i 
a, S wa.er and dried in a hot air oven at 
"m' dry cross-linked regenerated cejln; 
lo« was Sen mixed with 30 ?« W 



-¥r«arr=S«ed lon excha.^ 
,T,/rerial swelled and dissolved m 10 per 115, 

llT^he aSn after 1 week and the grams only 
showed slight swelhng. 

^^lir^fxchange material obtained from 
the treatment of regenerated cell^l^.s^^/'^: 
cording to Example 2 was made mto a 
slurr^^with water ^and poured .into a glass 125 
tube of 2 cm. in diameter to give a 25 cm. 

resin column. The column was equi- 
Kted with phosphate buffer ^01"^^°°. 
8 by first passing through 250 ml of the 
buffer at 0.5 M concentration followed by 



"ZZZZT^ buffer. The^excess buffer 
wa^s 'removed from m ^^P - ^uov^ed 
and goat serum (0.5 ^l) PP^^3 ,hen eluted 
to soak in. column .^^g^^g f 

5 using a buffer S^f'^^^^^l concentration 
I Js per mmute with 0 _ ^y^. 

increasing f^^-^ft^rof the column was 
put from tbe^"°ura violet spectropho o- 



15 EXAMPLE 8 ^oxymethyl derivative 

A CO umn of the car"^ J cellulose, ob- 
of^ross-linked regenef ed ^ , 

tained from viscose wa^ .^^^^^ g 
absorb lyso^y^-Sj%"^amn was operated in 
20 white protems The coi ^as re- 

the sod um form ana y ^ ^jj^e. 
covered by ^1""°^/^* t shC the prcpar- 
The above «XP«"?°!,„ exchange matenals 
ation and the "^=^°^ Ss i4h enable high 
25 with hydraulic pn3perti .^^d with .viscous 
flow rates to J^f„^°° ruDS contammg high 
liquids, such as sugar sy^^P^^.auUc proper- 
'^rcentage of soWs^ ^fde ^^„g, ,;^^iy 
Ss can be ^aned over a 
30 by altering the mesh size ra g.^.^ ^^^^ 
thus contrasting ^itn nuiose. The 

abHity of ordinary fiJ^J^'hysical stability 
Sin granules have goof ffi^ alkali, as is 
Sd do not tend to gelat mi« ° ^^.^..^gers. 
35 ?he case with nomijl ceUu ^^^.^ 

The degree of sweuiug varying the 

ian be readily con^^^^^^^^ 

of suspended P^^^f^^^'g^mple in purifying 



changer according^^to .claim^.^^^ ^^^^ 
regeneraicu 

cose. ^ , --lune an ion exchanger /u 

3. A method of making a ^^^.^ 

according to claim or ^ amon 

duced exchange groups f^^^^^^, alkyl- 

exchauge and chosen iro 

amino. guaniQinu, -n. . 

monium groups ; exchanger 

4. A method of making ^j^^ 
according to c aim 1 or 2 w^^ 
troduced ^nd^Ssen from sulfonic 

cation exchanp ana . oups. 8^ 

acid, phosphate Sn exchanger 

— c \ method ot matins ^ ^ where- 



3 A method ot ^If^^ ^.T i o 4 wuv.. 
accorctogtoanyoyof^mi^^^V;^^^ 

the cross- mking res^du ^ ^^3^ 

by treatment of the reg j^iitions. 85 

with an aldebyde f^^tSngTn ionexch 

6. A method of ^^^^Ivlin the aldehyde 
according to claim 5 wh" ^^^.^^ 

i. formaldehyde and tne^ ^^^^^ ^^^d. 
ducted in the Presem-e - -y ^^changer 90 

7. Amethod ofinaking ^ ^ 4 

according to ^J^^g residues are in- 
wherein the crf^^^ the cellulose with 

is sodium hydroxide^ exchanger 
9 A method of makmg d ^ceding 
according to. ^^y ° of crols-linking 100 
claims wherein ^e def J^^.^ on the ratio 
is from 1 to 10 P«r ^gent to the dry 

of weight of cros.-linkm„ ag 
weight of the tegftierated c .^^ 
^ ll. A method of making 
changer f .^otdmg to a^^^, ^.^^r content 
ceding claims ^^erem 'n introduc- 
durmi the cross-lmking^^^^^^^ ^.^^^ ,he 
of% tjISS of the weight of 

fejfnerated cdlulos. ^^^^ p.epared^by the 



Furthermore, with the gr ^ straightfor^ 
of the present mvention^ column and 

50 waS operation to ba kw^shth^. ^^^ 

Sfs?thS^S/rSn-'^^;^"^'- 

^HAT WE CLAT?^ IS^- ex- 
55 1. A method, of ^^^^oduction of 

action medium ^ee o^ g cross-lmking 
65 ^ve «rmmal groups. 



|r5%"onlr"iuon«cL»g. attached 

to the cellulose according to claim 

13. An ^o^'^Sl residues are form- 
12 wherem the aiaenyu 
aldehyde residues. according to claim 

i^is^^^^^^^^^^ 

s obtained from ^^er ^ing to any 
15. An ion "chang" ^^^^^^ ex- 



120 



. 125 



groups are capable of cation exchange and 
chosen from sulfonic acid, phosphate or 



17. A method of making an ion ex- 
5 changer according to claim 1 substantially 

as described herein with reference to any 
one of Examples 1 to 5. 

18. An ion exchanger according to claim 
12 substantially as described herein with re- 

10 ference to any one of Examples 1 to 5. 
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